Objectives: To describe accessibility to tuberculosis (TB) diagnosis in non-resident TB patients in Shanghai, China, and to identify factors associated with delay in diagnosis. Methods: A face-to-face interview of 222 newly diagnosed, non-resident TB patients registered in two districts of Shanghai: Changning District and Putuo District, was conducted using a structured questionnaire. Results: Among the 222 non-resident TB patients, median patient's delay was 21 days and median doctor's delay was 8 days. The duration of doctor's delay was significantly longer in Changning District than Putuo District (13 vs. 5 days, P < 0.001). One-fourth of the subjects had a patient's delay longer than 42 days and a doctor's delay longer than 15 days. Logistic regression model shows that patients at lower income level, and who did not have haemoptysis symptom were more likely to have longer patient's delay. Patients who registered in Changning were more likely to have a longer doctor's delay. The proportion of diagnosis or consideration as suspected TB for referral was significantly higher in hospitals than nonhospitals. Conclusion: The results of this study indicate that patient-and doctor-related factors contribute significantly to delays in the diagnosis of non-resident TB patients in Chinese cities. Non-resident's poor economic status, clinical status, complexities in referral and diagnostic procedure at different districts accounted for delayed TB care-seeking and diagnosis.
Background
T uberculosis (TB) is a disease closely related to poverty. In developed countries, TB is more common among population in the low socioeconomic class, such as immigrants, homeless and refugees. 1, 2 In developing countries, however, TB occurs more frequently in poor rural population than urban population. The prevalence of active TB in rural China is higher than that of urban areas (397/100 000 vs. 198/ 100 000), and the mortality of TB is three times higher in rural areas than that of urban areas. 3 China has experienced remarkable economic development since the 1980s. The economic development is much faster in urban cities than rural villages. In 2005, the per capita disposable income of urban residents was 3.2 times of that of rural residents. 4 Due to the unbalanced economic development between urban and rural areas, more and more people migrate from the poor rural villages to relatively developed cities. 5, 6 There is a resident's registry system in China. Every citizen should register in local public security bureaus. Social and/or medical insurances, pensions, education, health services and welfare are usually provided for local registered residents. 7 Rural immigrants are considered as non-residents in local, who should temporarily register in order to be employed in cities. Demographically residents and non-residents differ in that non-residents include more of those who are young and male at the productive age. Most of the rural migrants are unskilled and uninsured, and they usually live in marginal status taking on heavy physical work with low and unstable payment. 8 In Shanghai, the notification rate of TB is 51/100 000 in 2003. TB control in Shanghai is organized and managed by the Department of TB Control (DTC) under the municipal Center for Disease Control (CDC), and the district CDCs. The directly observed treatment, short-course (DOTS) strategy has been adopted in Shanghai's municipal TB control programme which provides free diagnosis and anti-TB treatment for smear positive TB patients regardless of residents or non-residents. But from the surveillance data on TB, despite a relatively low prevalence for whole Shanghai population, the proportion of non-resident TB cases among all registered TB cases have been increasing from 19.1% in 1995 to 47.9% in 2003. [9] [10] A number of studies have reported longer delays in health care seeking among poor TB patients due to their limited access to health care facilities. [11] [12] [13] [14] Also, poverty, lack of health knowledge, default of health insurance and no/poor access to local welfare service were associated with lack of accessibility to TB care among migrants in urban areas of China. 15 Studies from developed countries reported that immigrants from high TB endemic countries increased infectious risk of the residents of the migrated regions. [16] [17] [18] Migration also increases the immigrants' vulnerability to TB. 19 Early identification and treatment of TB cases among non-residents therefore emerges as a public health priority.
The objective of this study is to describe accessibility to TB diagnosis, as measured by duration of diagnostic delay, among non-resident TB patients in Shanghai, China, and to identify factors associated with delay in diagnosis.
Methods

Study setting
The study was carried out from 1 September 2003 to 30 September 2004. Two districts of Shanghai, Changning District (CHN) and Putuo District (PT), were purposively selected as study sites considering the larger number of nonresident population in these districts and the feasibility of implementing the study. 20 The total number of registered non-residents in CHN and PT were 173 100 and 233 600, respectively, in 2003, accounting for 21.9% and 21.7% of the total populations in these two districts. 20 In 2003, the notification rates of TB were 131/100 000 and 94/100 000 among the non-residents in CHN and PT, respectively, whereas they were 19/100 000 and 39/100 000 among the Shanghai residents.
Passive case-finding principle for TB recommended by WHO is followed in Shanghai's TB control programme, i.e. detecting infectious TB cases by sputum smear microscopy among symptomatic patients who voluntarily attend health facilities. There is also a convergence management system for TB care, i.e. TB diagnosis and treatment is only available in designated district hospitals, tertiary hospitals or the CDC. The health facilities in CHN and PT, like in all the other districts of Shanghai, are composed of hospitals and nonhospitals. Hospitals are layered from community hospitals (primary care) to district hospitals (secondary care) to tertiary hospitals. The non-hospitals include private hospitals, pharmacies and neighbourhood health centres under communities which can provide medical services including over-the-counter (OTC) medicines and treatment under the supervision of licensed doctors. Under the passive case-finding principle and convergence management system, symptomatic TB patients could visit any kind of health facilities, but they should be referred by health providers in hospitals and non-hospitals to the designated health facilities for TB diagnosis and treatment.
In CHN District, the DTC under the district CDC was designated for TB diagnosis, treatment and case management, where a TB clinical care unit was embedded. A weekly consultation meeting was held in the DTC for the diagnosis confirmation of each patient based on patient's smear results, films of CXR and medical charts. In PT District, the DTC was responsible for TB case management, while the TB Care Unit in PT District Centre Hospital was designated for TB diagnosis and treatment, and reported the detected TB cases to the DTC. Diagnosis was made directly by physicians in the hospital; a consultation meeting was held in case of uncertainty in making diagnosis. In both districts, free anti-TB treatment is provided to the smear positive TB patients registered in the DTCs. The criteria of TB diagnosis followed the recommendations of the national TB control programme issued by the Ministry of Health, China and the International Union Against Tuberculosis and Lung Disease (IUATLD). 21 
Study participants
The study subjects were all pulmonary TB patients newly diagnosed in the DTC under the CHN District CDC and the TB Care Unit under the PT District Central Hospital in the study period. Informed verbal consent was sought from all the participants. Approval for this study was obtained from the Ethics Committee of the School of Public Health, Fudan University.
Data collection
All the subjects were interviewed face-to-face at the time of TB diagnosis in each district by trained physicians or postgraduate students of School of Public Health, Fudan University. A semi-structured questionnaire was used to collect information on demographics, socioeconomic characteristics, clinical presentations, disease history and health care seeking experiences of the subjects from the onset of symptoms to obtaining a TB diagnosis.
Definition of non-residence, non-hospital and diagnostic delays
In this study, a 'non-resident' patient was a patient who was not citizen of Shanghai and had registered as a temporary residence in Shanghai for at least 2 months before entering the study.
Diagnostic delay was used to reflect the promptness of patients' access to TB care. In this study two types of diagnostic delay were discussed: 'Patient's delay' was defined as the duration from the onset of symptoms to the first visit to a doctor in a hospital. 'Doctor's delay' was defined as the duration from the first hospital visit to a confirmed TB diagnosis in the designated DTC or designated TB Care Unit. These terms followed the definitions made by Long's study 14 and modified by the authors for this study.
Data analysis
Data were analysed using SPSS for Windows version 11.5. The duration of diagnostic delay was skewed, so medians and quartiles were reported together with the means. Pearson chi-square tests were used to indicate difference in the proportion of TB-related diagnosis made at the first health care seeking between hospitals and non-hospitals. Log rank test was used to compare the pattern of diagnostic delays of non-residents with different socioeconomic and clinical characteristics. Binary logistic regression model was used to identify the risk factors to diagnostic delays. Odds ratio (OR) was used as estimates of relative risk. OR > 1 indicates an increased probability of having a longer delay, whereas OR < 1 implies a lower probability of a longer delay.
Results
Sociodemographic characteristics of patients
During the study period, 222 newly diagnosed non-resident pulmonary TB patients were recruited, 116 in CHN District and 106 in PT District. Of these patients, 105 and 101 patients received sputum smear tests in CHN and PT, respectively. Smear-positive TB was higher in PT (43.6%; 44/101) than CHN (21.0%; 22/105) (P < 0.01).
There were only two subjects who had some kind of medical insurance. Seventy-one percent of the subjects were labour workers employed by small-scale private enterprises, restaurants or pursued as housekeepers/peddlers. Seventy-six percent were aged 20-40 and 6% were illiterate. There were no statistically significant differences in gender, age, educational attainment and holding of medical insurance between the two districts (table 1). The average self-reported individual income per year was 9817 China Yuan (CNY).
Duration and distribution of diagnostic delay in non-resident TB patients in CHN and PT District Factors associated with patient's delay and doctor's delay in non-resident TB patients Logistic regression model was applied to analyse the risk factors associated with a longer patient's delay and doctor's delay.
A longer patient's delay was defined as presentation in a hospital after 3 weeks (21 days) of the onset of symptoms as the national TB control programme guideline regulated, and the median (8 days) was used as a cutoff point for the doctor's delay. It was found that income level was a significant factor influencing patient's delay. Patients at lower income level (level 1 and level 2) were 3.9 and 5.4 times as likely to have a longer patient's delays (>21 days) as the patients at highest income level (P < 0.05). Patients with haemoptysis symptom had a shorter patient's delay than those without that symptom (P < 0.05) (table 4). None of the other factors entered the model.
In terms of doctor's delay, patients registered in PT had 10.6% probability of having a longer doctor's delays (>8 days) than patients registered in CHN (P < 0.01). None of the other factors entered the model (table 4) .
Patients initiated their health care seeking both in hospitals and non-hospitals. Of the 222 non-resident TB patients, 32.4% (72/222) visited non-hospital for their first health care seeking for TB. The proportion of diagnosis/consideration as suspected TB for referral was significantly higher in hospitals (88.7%; 133/150) than non-hospitals (6.9%; 5/72) (P < 0.001). The average expenditures for first health care seeking in hospitals and non-hospitals were 481 and 96 CNY, respectively (P < 0.05).
Discussion
Patient's delay in seeking TB care
The findings of this study suggest that there was a prolonged health care seeking for TB in Chinese non-resident TB patients after onset of symptoms. The median patient's delay in this study (21 days) was shorter than the reported median of 4.3 weeks, 22 7.7 weeks 14 or 8.0 weeks 23 indicated in other Asian and African countries, but longer than the median of 10 days 11 or 12.5 days 24 in other studies in rural China. The delayed health care seeking in the current study should be considered in the context of non-residents' living status in urban city. As reported in this study, the average annual individual income was about 9817 CNY, whereas the average expenditures for an outpatient visit were 481 CNY in hospitals and 96 CNY in non-hospitals, and only two patients had some kind of health insurance. Low income and uninsured status may cause patients become reluctant to seek health care or force them to utilize non-hospital settings for cheaper options. In this study, 71% of the rural non-residents were employed by small-scale private enterprises or restaurants, or pursued as housekeepers/ peddlers. The non-resident patients would lose their job if they leave for seeking health care and if their employer find them suffering from TB. These challenges are most caused by a default of laws which should ensure the right of non-residents in working and in access to health care. The risk factor analysis shows that the income of TB patients significantly influenced the patient's delay (table 4) . It is consistent with another study in a different Chinese setting, 11 in which economic barriers in terms of low income, negatively influenced patients' health care seeking behaviour. The significant difference of patient's delay among patients in different levels of income highlights the impact of financial factor for non-residents' timely access to TB health care. Therefore, TB control programme for non-residents should address economic factors to maximize its efficiency because impromptus TB diagnosis will increase the risk of the spread of TB in population.
The finding that poverty contributes to rural immigrants' patient's delays is not surprising, but more importantly, it is not easily remedied. Besides extent of the free TB diagnosis and treatment, health education of symptoms, tuberculin skin test during registration and active case finding possibly enhance case detection rate and shorten diagnostic delay. It is crucial to provide basic financial welfare for the non-residents. Health education on TB should be provided in a feasible and accessible way to the rural non-residents in cities. This study also indicates that patients with haemoptysis had shorter diagnostic delays than those with less severe symptoms. This is consistent with results from other studies.
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Doctor's delay in diagnosis referral
In this study, the median duration of doctor's delay (8 days) was longer than the reported median of 6 days 11 or 2 days 24 in other studies in rural Chinese population, but there was no evident discrepancy compared with that of studies in other countries that varied from 1 week 23 to 4.2 weeks.
14
The prolonged doctor's delay may be associated with several factors. First, there is a more complex health care system in cities with more facilities and general hospitals than rural areas, making referral system among different facilities more complicated. Second, fee for service incentives of health providers may delay patients' referral at community or district level in both districts. Under the present 'market-oriented' health care system in China, health facilities' profit depends on the medical fee from patients. Sometimes, hospitals try to retain patients for treatment instead of referral, resulting in the prolonged referral process. On the other hand, non-resident patients who are mostly uninsured and floating are less likely to follow the recommendation of timely referral. It was found that doctor's delay in CHN district was longer than that in PT district (13 vs. 5 days). This could be related to the differences in the logistic formalities of TB care system between the two districts. In PT district, after a patient arrived in the district centre hospital, he or she can obtain TB diagnosis directly in the TB Care Unit of the hospital; whereas in CHN district, even after a patient has reached the hospital, he or she has to be referred to the DTC in the district CDC for TB diagnosis, where weekly consultation meeting system was built, extending the duration from preliminary diagnosis to confirmation diagnosis up to 1 week.
The results show a quite large proportion (32.4%) of nonresident TB patients who visited non-hospitals first for their symptoms. Meanwhile, the proportion of diagnosis or considerations as TB suspects for referral was significantly higher in hospitals than non-hospital settings. At present, the health workers at non-hospitals are required to suggest TB suspects to the designated higher level health facilities, such as district TB dispensaries. However, two main reasons might have prevented them from doing so: lack of skills and experiences to identify TB suspects, and financial incentives to keep patients within their facilities.
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Conclusions
Non-resident TB patients in Shanghai suffered a 21-day's (in median) patient's delay and an 8-day's (in median) doctor's delay. The results of this study indicate that patient and health system related factors contribute significantly to delays in the diagnosis of non-resident TB patients in Chinese cities. Non-resident's poor economic status, the onset symptom and the complexities in referral and diagnostic procedure at different districts accounted for delayed TB careseeking and diagnosis.
To reduce the diagnostic delays and improve the accessibility to TB care among the non-residents in cities, free TB care should be enhanced and a more rapid referring system should be initiated to refer patients from low level general hospitals or clinics to the designated health facilities. To achieve more rapid referring system, local health authorities should address the complexities associated with fee for service incentives in relation to TB diagnosis. It is also important to enact effective labour codes to ensure the right of wage subsidy in the process of health care seeking by non-residents patients.
